IT is not In order to draw an analogy I might point out a close resemblance between the functional efficiency of the circulation and the efficient function of the respiratory system as a whole. It is well known to all of you that there may be a more or less pronounced lesion of the endocardium or of the valves of the heart and still the circulation may be carried on in an efficient manner. In the same way you may have a gross lesion of the respiratory system, as for instance a complete one-sided pneumo-thorax from which to all intents and purposes the individual experiences no distress or symptoms. On the other hand, if the change of structure interferes with function the evidence of such may be felt at rest or may be appreciated on trying to undertake certain work.
The first point to be considered is how the blood normally acquires oxygen and gets rid of carbon dioxide. The main function if not the only function of the blood in regard to respiration is that it shall acquire oxygen and give up carbon dioxide, in other words it shall change from venous blood into arterial blood.
If normal blood is exposed to oxygen at body temperature it will acquire oxygen after a peculiar manner (Fig. i) draw your attention.
In the first place, I would like to point out in brief the causes of oxygen-want (Table I. ), which really means the lack of oxygen for the proper nutrition and the proper work which the tissues must carry out. there will be and therefore the less oxygen will be available for the tissues.
In CO poisoning this gas has a greater affinity for haemoglobin than has oxygen, therefore the amount of oxyhaemoglobin is more or less diminished and in consequence the tissues obtain an insufficient supply of it. In congenital heart disease where there is an incomplete septum or patent ductus arteriosus the arterial blood is diluted with venous blood in a more or less pronounced degree, and in consequence the blood in the arteries approximates to normal venous blood with resulting oxygen-want in the tissues. In congenital heart disease with pulmonary stenosis the oxygen saturation of the arterial blood is normal, but the circulation rate is so diminished that the supply to the tissues is deficient. In addition to such cardiac lesions there is a very important clinical condition resulting from unequal pulmonary ventilation. The lungs are an enormous collection of alveoli, some of which are ventilated more efficiently than others?those of the sub-pleural zone better than the alveoli of the central zone, and the diaphragmatic better than the apical zones. The blood returning from the poorly ventilated alveoli will contain less oxygen than the blood returning from the well-ventilated alveoli. On reference to Fie. i it will be seen that in the well-ventilated alveoli the blood cannot take up more than a certain amount of oxygen, while in the poorly ventilated portions it may take up considerably less. In consequence there may be a condition, the end result of which may be similar to congenital heart disease where there is a septal deficiency. The It will be noted that in all the cases the oxygen saturation of the arterial blood was much below normal, but on adding oxygen to the inspired air the saturation of the arterial blood was brought up to normal.
The next point to be considered is the question of respiratory function under various conditions of oxygen-want.
In the first tracing in Fig. 3 there is shown the effect of breathing a high concentration of oxygen but allowing carbon dioxide to accumulate. The slow and gradual increase of respiration will be noted. In curve B the oxygen diminishes and carbon dioxide is allowed to accumulate simultaneously, and it will be noticed how quickly there is an increase of volume and rate of respiration with cyanosis, which is the usual result produced when low oxygen and high carbon dioxide concentrations occur in the alveolar air.
In Fig. 4 is clearly demonstrated the difference between the type of breathing when one is sitting in a chair and when one is lying perfectly prone. You will notice that when sitting in a chair the breathing is quite regular, but when one lies down Fig. 7 the oxygen of the inspired air is 10-3 per cent, instead of 21 per cent.
The breathing becomes more extensive in its excursion and gradually there is occurrence of a periodicity which is a definite Cheyne-Stokes breathing. On the other hand, if the oxygen be
